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Down-Regulation of MiR-30c Promotes the

Introduction
Lung cancer is one of the most common causes of death among cancers, especially for male [1] . In China, lung cancer population has grown quickly over the past five years [2] . Nearly 80% were non-small cell lung cancer (NSCLC) [3, 4] . Although the methods of diagnosis and therapy have been promoted, 30-40% patients with NSCLC still have poor Xia/Chen/Zhong/Xu/Wu/Liu/Chen: Down-Regulation of MiR-30c Promotes the Invasion of NSCLC Cellular Physiology and Biochemistry Cellular Physiology and Biochemistry utilized before were the same as those for Western blot analysis. Photographs were taken by microcope (Nikon, ECLIPSE 50i) and software NIS-Elements v4.0. Average values of integrated optical density (IOD) were obtained from five random fields per slide by using Image-Pro Plus software (v5.0). Every data was detected three times. The number of positive staining cells showing immunoreactivity of MTA1 in ten representative microscopic fields was counted, and the percentage of positive cells was also calculated. The percentage scoring of immunoreactive tumor cells was described as follows: 0 (0 %), 1 (1-10 %), 2 (11-50 %), and 3 (>50 %). The intensity was scored as follows: 0 (negative), 1 (weak), 2 (moderate), and 3 (strong). The expression level of MTA1 was measured by multiplying the percentage and the intensity score. High expression samples means tumors with a multiplied score exceeding 4 while the others were considered to be low expression.
Cell Proliferation Assay
Cells were seeded into 96-well plates at 2000 cells/well. 20 μL of 3-(4,5)-dimethylthiahiazo (-z-y1)-3,5-di-phenytetrazoliumromide (MTT) (0.5 mg/mL) was added into each well. Finally, 200 μL of DMSO was added to each well to dissolve the precipitate. Optical density was measured at the wavelength of 490 nm. The data are presented as mean±SD, derived from triplicate samples of at least 3 independent experiments.
Apoptosis Assay
Forty-eight hours after transfection, apoptosis in cultured cells was evaluated using annexin V labeling. An annexin V-FITC labeled Apoptosis Detection Kit (Abcam) was used according to the manufacturer's protocol.
Cell Migration and invasion assay
Cells were plated into 6-well plates and cultured with RPMI-1640 medium. After 48 hours, the cells were wounded with a pipette tip. Serum-free RPMI-1640 medium was added, and wound closure was observed for 48 hours.
Cell motility was measured using an 8-μm-pore polycarbonate membrane Boyden chamber insert in a Transwell apparatus (Millipore, MA, USA). The transfected cells was treated with trypsin/EDTA solution, washed once with serum-containing RPMI-1640 medium. A total of 1×10 5 cells in 0.2 ml serum-free RPMI-1640 medium were seeded on a Transwell apparatus. RPMI-1640 containing 10% FBS (600 μl) was added to the lower chamber. An invasion assay was conducted following the same procedure, with the exception that the filters of the transwell chambers were coated with 45 μg Matrigel (BD Biosciences; San Jose, CA, USA). Following incubation of the cells for 24 h at 37°C in a 5% CO 2 incubator, cells on the top surface of the insert were removed by wiping with a cotton swab. Cells that invaded to the bottom surface of the insert were fixed in the 100% precooling methanol for 10 min, stained in 0.5% crystal violet for 30 min, then rinsed in PBS and subjected to microscopic inspection. The values for invasion were obtained by counting three fields per membrane and represented the average of three independent experiments.
Bioinformatics analysis
In this study we used bioinformatics method to predict the potential targeting genes of miR-30c. As the results shown in the starBase (http://starbase.sysu.edu.cn/) database, MTA1 was the candidate gene that we picked up. The result of bioinformatic software indicated that 3'-UTR of MTA1 binds to miR-30c with the high score.
Western blot
Total proteins were prepared from the established cells, quantities using a protein assay (BCA method, Beyotime, China). Proteins were fractionated by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) transferred to polyvinylidene fluoride (PVDF) membrane, blocked in 5% dry milk at room temperature for 1 hour and immunostained with antibodies at 4°C overnight using anti-MTA1 (1:1000, Dizhao, Nanjing, China) and anti-GAPDH (1:5000, Kangchen, China). All results were visualized through a chemiluminescent detection system (Pierce ECL Substrate Western blot detection system, Thermo, Pittsburgh, PA) and then exposed in Molecular Imager ChemiDoc XRS System (Bio-Rad, Hercules, CA). The integrated density of the band was quantified by ImageJ software.
Results
MiR-30c was decreased in human lung cancer tissues
The expression of miR-30c was analyzed in both lung cancer and adjacent lung tissues by qRT-PCR. Significantly, miR-30c expression was lower in lung cancer tissues than paraneoplastic tissues (Fig. 1) , which was consistent with other meta-analysis [13, 14] . The aberrant expression level of miR-30c suggested that miR-30c might play an important role in lung cancer progression and development. Therefore, based on this expression pattern, we chose the A549 cell line to verify the effect of miR-30c.
Aberrant expression level of miR-30c affected lung cancer cell invasion in vitro
A549 cells were transfected with miR-30c mimics and anti-miR-30c respectively. The transfection efficiency was validated by qRT-PCR ( Fig. 2A) . Using wound healing assay, the overexpression of miR-30c could suppress A549 cell invasion, while suppressed miR-30c increases cell invasion (Fig. 2B) . Matrigel invasion assay showed that overexpression of miR30c attenuated A549 cell invasion, whereas the suppressed miR-30c could reverse its effect (Fig. 2C) . The results suggested that miR-30c could inhibit invasion of the A549 cell line in vitro. 
miR-30c had no affection on cell proliferation and apoptosis
The effect of miR-30c on cell proliferation was detected by using MTT assay. The assay showed that the cell survival of cells transfected with miR-30c mimics in A549 cells was no difference compared with the controls. We also used apoptosis assay to detect the effect of miR-30c on cell apoptosis. However, there was no significant difference (Fig. 3) . The images photographed at 0 h (upper) and 24 h (lower) post-wounding were shown at magnification of x200. C. Transwell assay was performed as described in Materials and Methods. Cells were treated with miR-30c mimics, anti-miR-30c, control for miR-mimics (NC) and control for anti-miR (blank) for 24h. The representative images of invasive cells at the bottom of the membrane stained with crystal violet were visualized as shown. The quantifications of cell migration were presented as percentage of migrated cell numbers. All experiments were performed in triplicate and presented as mean ± SD. * indicates significant difference compared with control group (P<0.05). Every independent experiment was performed 3 times. Fig. 3 . MiR-30c has no affection on cell proliferation and apoptosis. A: Absorbance at 490 nm was presented with Mean ± SD. B: Flow cytometry assay was performed to assess cell apoptosis. Both of the two experiment indicated no significant difference compared with the controls.
reported regulating lung cancer progression. MTA1 was up-regulated in lung cancer tissues (n=75, Fig. 4A and B) by using qRT-PCR and immunohistochemistry. We also discovered that MTA1 expression was significantly associated with lymph node metastasis and stage (p<0.05; Table 1 ) by using immunohistochemistry assay. We detected the expression of MTA1 responses to the changes of miR-30c expression in vitro. Western blot and qRT-PCR assays showed that over-expressed miR-30c could significantly down-regulate mRNA and protein level of MTA1, meanwhile, suppressed miR-30c had adverse effects (Fig. 4 C) .
MTA1 was a direct target gene of miR-30c in A549 lung cancer cells
Despite MTA1 has been regarded as a direct target of miR-30c in this research, it was unclear whether miR-30c could directly recognize 3ʹ-UTR of MTA1 mRNA. According to results of prediction, we cloned the 3ʹ-UTR fragment containing the predicted site into pGL3 luciferase reporter vector (pGL3-MTA1). The 3ʹ-UTR fragment with mutant sequence was also cloned as a control group (pGL3-MTA1-mut) in the predicted target site. The results showed that the luciferase activity decreased in A549 cells with miR-30c mimics and pGL3-MTA1 vectors. However, miR-30c mimics did not have any effect on luciferase activity when target cells were transfected with pGL3-MTA1-mut vector (Fig. 5) . These data suggested that MTA1 gene was one of the direct targets of miR-30c.
Overexpression of MTA1 promoted cell invasion
Overexpression of MTA1 was confirmed in A549 by lenti-virus using western blotting (Fig. 6A) .We discovered that overexpression of MTA1 significantly promoted A549 cell invasion ability (Figs. 6B and C) by using wound healing and matrigel invasion assay.
Discussion
Lots of evidences have suggested that miRNAs played an important role in carcinogenesis and cancer progression [15] . MiR-30c, regarded as a tumor inhibitor, was decreased and targeting regulaed cytoskeleton genes that involve in breast cancer cell invasion [16] . MiR-30c was also inclined in malignant peripheral nerve sheath tumors [17] . Meanwhile, 
miR-30c inhibited expression of SERPINE 1 in human endothelial cells [18] . In human, the miR-30 family (miR-30a/b/c/d/e/f) was also reported in various cancers, such as breast [19] , retinal pigment epithelial cells [20] , glioma [21] , and osteoblast [22] . However, recent literature indicated that aberrant expression level of miR-30c induced tumorigenesis and gefitinib resistance in lung cancer, while miR-30c was altered by EGFR and MET receptor tyrosine kinase [23] . Our study found that miR-30c negatively regulated the expression level of MTA1 in both lung cancer tissues and cell lines, suggesting that miR-30c might play an important role in the development of NSCLC. Researchers have found that the SNPs of miR30c were associated with NSCLC. In the genotype-phenotype correlation analysis, rs928508 AG/GG genotypes were associated with a significantly decreased expression of precursor and mature miR-30c [24] . Besides, during the research in gastric cancer, Expression analysis detected that rs928508 AA showed a significantly increased level of mature miR-30c compared with GG or AG/GG genotype [25] . Thus, we considered that the SNPs of miR-30c might the mechanism which induced the down-regulation of miR-30c.
In this study, expression of miR-30c in NSCLC specimens was significantly lower than in adjacent tissues. Lower expressed miR-30c was related to the invasion ability of NSCLC, which was similar to results obtained by using the MTA1 overexpressed cell line. According to the results in luciferase reporter assay, the miR-30c was related to the invasion of NSCLC by regulating MTA1. MiRNAs can regulate the target gene expression by binding its 3′-UTR [26] [27] [28] . However, the mechanism of miR-30c requires further research. MTA1 was an integral component of NuRD complex, and played an important role in invasive, as the same result of our study [29, 30] . Overexpression of MTA1 was reported in carcinogenesis in human colorectal, breast, and lung cancers; it was a prognostic indicator and was associated with Table 1 . Despite the error, the main text and legends are all correct. The p value of the existing Table 1 has been replaced. Please, accept our apologies and refer to the correct corresponding Table 1 that we provide in this Erratum. Legends are the same as in the Original article.
Table1. Expression level of MTA1 in lung cancer and corresponding adjacent tissues
